Background: Currently, cancer constitutes a public health problem in Sudan. Many factors play a role in increasing the cancer risk in Sudanese people, which include environment, genes, occupation and gender. This study is carried out to investigate the cancer incidence differences between men and women in Sudan.
Introduction
Cancer was ranked in 2002 as the third leading cause of death among Sudanese peopleafter malaria and pneumonia, accounting for 5% of all deaths, and as a to investigate the disparities of cancer incidence in Sudan among males and females. The Sudan National Cancer Registry abstracts and collects cancer data from all public and private health institutions that provide cancer laboratory diagnosis and treatment, as well as the data from Radiotherapy and Isotope Cancer. The registry uses two methods for data collection, active and passive case finding, covering about 79 private and governmental health facilities and pathological laboratories (18 histopathological laboratories, 33 private, and 28 public hospitals). Sources of data include laboratory reports (histopathology, hematology, and biochemistry), medical record ledgers, and theater's books, patient case notes, and ward admission. Following variables are useful information that can be used to develop a causal hypothesis for the disease, or to define subgroups at highest risk for preventive action [11] .
This study has been conducted in Sudan using a population-based data that cover the entire country over a five-year period (2009) (2010) (2011) (2012) (2013) . The data was then analyzed to determine the effects of gender on cancer incidences in Sudan population.
Material and Methods
The data have been collected for analysis from the National Cancer Registry of Sudan where 45413 cancer cases were recorded during the years 2009-2013. The method of the study is descriptive in its nature and aims The incidence of the most common sex-specific cancers, breast cancer and prostate cancer, are illustrated through the following Table 1 and Table 2 .
The Sudanese males have the higher number of cancer incidences once the gender specific cancers are excluded. After computing the male to female ratio (M: F) for the top 35 cancer incidences, 28 out of 35 cancers showed M: F > 1. This indicates 80% cancer susceptibility among males (Figure 4) . collected for each case: name, age, gender, nationality, tribe, residence, state of residence, date of diagnosis, tumor site, tumor histology, basis of diagnosis, occupation, medical record number, and place of referral. The data used for this study were collected from patients residing in the whole country during the 5-year period 2009-2013.
Results
Exactly 45413 cancer cases were recorded throughout Sudan over a five-year period (2009) (2010) (2011) (2012) (2013) . The top 20 common cancers in Sudan are illustrated in Figure 1 . Among all registered cancer cases with available information (N = 45,413), breast cancer was the most common type, followed by leukemia and prostate cancer.
Among the 45413 cancer cases studied, 46% (n = 20,974) were male and 54% (n = 24,439) were female. For all cancer cases including gender specific cancers, females appeared to have the highest number of incidences compared to males ( Figure 2 ). Additionally, the number of new cases per year increased over the 5 years of study.
Then we excluded the gender specific cancers, breast and prostate as they ae the dominant cancer types. As shown in Figure 3 males accounted for more cancer cases than women. However, when we excluded the sex-specific cancers, the incidence of cancer cases of all other sitescombined were higher in men compared to women (Figure 4) suggesting that the increase number of cancer casesin female is due to the high number of breast cancer cases. In fact, breast cancer is the second most common cancer among women in Sub-Saharan Africa accounting for 16.8 percent of all female cancers, however, recently it surpassed cervical cancer as first most common cancer in many Sub-Saharan African countries [13, 14] . Possible explanations for the higher proportion of breast cancer occurring in women include, differences in incidence pattern of cancers that occur commonly in both sexes compared to the age structure of the population; as well as the relative ease of diagnosis of common female cancers compared with those in men [15] . In addition, women have a more frequent contact with the health care system due to uptake of maternal/child health care services and a better medical care-seeking behavior compared to men [16] .
In general cancer incidences among males are higher compared to those in females excluding sex-specific cancers, which was reported before according to the 2002 estimates of cancer incidence for the Sub-Saharan Africa region were the overall world-standardized cancer rates were 133 per 100000 females and 136 per
Discussion
The cancer susceptibility differences between women and men has long been ignored in determining cancer risk. However, recently it has been shown worldwide that men are more susceptible to cancer than women especially in hematological malignances and this disparity was attributed to many factors such as hormone and metabolism differences between women and men (REF). Accordingly, we investigated the disparities of gender regarding cancer incidences in Sudan. In our investigation, we used a population-based data that covers the entire Sudan over the period of five years (2009) (2010) (2011) (2012) (2013) . We found that during this period, a total of 45413 cancer cases (including gender-specific cancers) were recorded. Among these 20974 (46%) cases were in males and 24439 (54%) cases were in females. These results suggest that Sudanese males have a lower incidence of all cancers combined compared to females. Similar findings were reported previously in Ethiopia in which 540 malignant cancer cases were examined for gender differences. Of these 346 (64%) cases were identified to be in females and 194 (36%) cases were in males [12] . Likewise, more cancer cases were reported in female (370.1) compare to male (256.3) in Sub Saharan African countries (http://globocan.iarc.fr/Pages/ fact_sheets_population.aspx). cers. Therefore, the study illustrates that; males are significantly more susceptible to cancers in 80% of the top 35 cancers when excluding sex-specific cancers.
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100000 males [14] . Similarly, many studies revealed that hematologic malignancies are generally more common in males and that this can be generalized to most other cancers [6] . An analysis of the National Cancer Institute, Surveillance Epidemiology and End Results (SEER) database showed that incidence rates per 100000 people and age-adjusted to the 2000 US standard population for all cancers in the United States for 2004-2008 were 553.0 for males, and 416.5 for females. Yielding an incidence rate ratio (IRR) of 1.33 for all cancers [17] and 1.35 without sex specific cancers. Likewise, the lifetime probability of developing cancer is 44.85% for males, and 38.08% for females [6] .
Contradictory results were found in Denmark where women ranked high for most types of cancer due to the fact that more than 40% of the labor force have been women since the 1970s and a large proportion of Danish women may have had occupational exposures, including exposures to carcinogens [18] . Similarly, cancer incidence data from two population-based cancer registries in Nigeria (the Ibadan Population-Based Cancer Registry and the Abuja Population-Based Cancer Registry) suggested that there was no significant difference in the distribution of cancers by sex between the 2 cancer registries (Fisher's exact test p-value = 0.89). Both registries reported similar proportion of cases in males and in females [15] .
Sex differences are also seen in other diseases such as diverticular, cardiovascular and diabetic diseases. Among patients with diverticular disease, sex differences have also been noted by Weizman and Nguyen [19] . The data showed that although diverticular disease is more common among men 50 years or younger, the incidence among women predominates in older age groups [20] [21] [22] . Sex differences in hypertension prevalence and cardiovascular risk factors of 352 healthy hospital workers in Nigeria reported thirty-five percent of participants were hypertensive, Men had a higher prevalence of hypertension (38.4% vs. 33.0%) and prehypertension (37.6% vs. 29.7%). Gender bias is also an attribute of autoimmune diseases. Approximately 6.7 million American women are affected by autoimmune diseases compared to 1.8 million men. Population with the highest incidence of Type I diabetes Mellitus all show male excess. In contrast, Type II diabetes showed a female excess in the first half of the last century but seems to be equally prevalent among males and females today [23] .
In summary, our study revealed that, among 45413 cancer cases of population-based data that cover the Sudan over the five-year period (2009-2013), 46% were in male and 54% were in female. Including breast and prostate cancer, females appeared to have the highest number of incidences compared to males (M: F > 1). However, males exceeded females in the number of affected people in 28 out of 35 of non-specific sex can-
